General: All reactions were carried out in flame-dried glassware under Ar. The solvents were purified by distillation over the drying agents indicated and were transferred under Ar: THF, Et 2 O-tert-Butyldimethylsilyl-L-serine benzyl ester (6): DBU (6.46 mL, 43.2 mmol) was added to a suspension of L-serine benzyl ester hydrochloride 5 (5.0 g, 21.6 mmol) and TBSCl (3.42 g, 22.68 mmol) in MeCN (650 mL) at 0 °C and the resulting homogeneous mixture stirred overnight at ambient temperature. After evaporation of the solvent, the residue was suspended in H 2 O (50 mL) and the aqueous phase extracted with EtOAc (3 × 20 mL) . The combined organic layers were dried over MgSO 4 and evaporated to give product 6, which was pure enough for use in the next step (6.7 g, quant., ee ≥ 99 %, HPLC). For analytical purposes, a sample was purified by flash chromatography (dd, J = 4.2, 9.7 Hz, 1H), 3.83 (dd, J = 3.7, 9.7 Hz, 1H), 3.57 (t, J = 3.7 Hz, 1H), 1.83 (brs) , 0.86 (s, 9H), 0.04 (s, 3H), 0.01 (s, 3H); 13 C NMR (100 MHz, CDCl 3 ):  = 173. 8, 135.7, 128.6, 128.3, 128.3, 66.8, 65.2, 56.61, 25.8, 18.2, -5.5, -5.6 ; IR (film):  = 3387, 3319, 3091, 3066, 3034, 2954, 2929, 2884, 2857, 1743, 1687, 1589, 1545, 1498, 1471, 1463, 1389, 1371, 1362, 1310, 1257, 1216, 1169, 1140, 1103, 1042, 1006, 959, 939, 837, 810, 778, 750, 734, 697, 666, 604, 576 O-tert-Butyldimethylsilyl-N-formyl-L-serine benzyl ester (7): A solution of amine 6 (6.68 g, 21.6 mmol) and DMAP (270 mg, 2.16 mmol) in CH 2 Cl 2 (540 mL) was cooled to 0 °C before formic acid (860 L, 22.68 mmol) and EDCHCl (4.55 g, 23.76 mmol) were introduced. The mixture was stirred for 2 h at ambient temperature and evaporated, and the residue purified by flash chromatography 8, 160.6, 135.2, 128.7, 128.5, 128.4, 67.4, 63.4, 53.0, 25.7, 18.2, -5.6, -5.6 ; IR (film):  = 3309, 3066, 3035, 2954, 2929, 2884, 2857, 1748, 1689, 1588, 1499, 1471, 1464, 1387, 1362, 1337, 1257, 1213, 1188, 1118, 1045, 1006, 958, 836, 814, 779, 750, 735, 697 , 665 cm 
O-tert-Butyldimethylsilyl-N-formyl-L-serine (8):
Palladium on charcoal (10 % w/w, 347 mg) was added to a solution of compound 7 (1.53 g, 4.51 mmol) in EtOAc (10 mL). After three vacuum/H 2 -refill cycles, the suspension was vigorously stirred for 30 min under H 2 (1 atm) before MeOH (3 mL) was added to dissolve the precipitated product. Stirring was continued for 2 h before the catalyst was filtered off through Celite, which was carefully rinsed with EtOAc and MeOH. Evaporation of the combined filtrates gave acid 8 as a white solid (1.10 g, 98 %).   1, 164.0, 64.9, 55.0, 26.7, 19.5, -5.0, -5.1; IR (film):  = 3349, 2955 IR (film):  = 3349, , 2928 IR (film):  = 3349, , 2884 IR (film):  = 3349, , 2857 IR (film):  = 3349, , 2741 IR (film):  = 3349, , 2450 IR (film):  = 3349, , 1923 IR (film):  = 3349, , 1714 IR (film):  = 3349, , 1619 IR (film):  = 3349, , 1521 IR (film):  = 3349, , 1471 IR (film):  = 3349, , 1444 IR (film):  = 3349, , 1370 IR (film):  = 3349, , 1345 IR (film):  = 3349, , 1289 IR (film):  = 3349, , 1252 IR (film):  = 3349, , 1233 IR (film):  = 3349, , 1125 IR (film):  = 3349, , 1104 IR (film):  = 3349, , 1051 IR (film):  = 3349, , 1006 139.3, 134.0, 133.2, 123.3, 111.9, 43.2, 20.4; IR (film):  = 2921 IR (film):  = , 1768 IR (film):  = , 1707 IR (film):  = , 1659 IR (film):  = , 1611 IR (film):  = , 1465 IR (film):  = , 1443 IR (film):  = , 1426 IR (film):  = , 1414 IR (film):  = , 1390 IR (film):  = , 1326 IR (film):  = , 1242 IR (film):  = , 1189 IR (film):  = , 1121 IR (film):  = , 1087 IR (film):  = , 1042 9, 168.0, 139.8, 134.1, 133.1, 131.9, 127.2, 123.4, 122.5, 51.8, 45.1, 15.6, 12.6; IR (film):  = 2950 IR (film):  = , 2864 IR (film):  = , 1772 IR (film):  = , 1706 IR (film):  = , 1642 IR (film):  = , 1609 IR (film):  = , 1467 IR (film):  = , 1422 IR (film):  = , 1386 IR (film):  = , 1331 IR (film):  = , 1253 IR (film):  = , 1118 IR (film):  = , 1010 = 169.0, 156.7, 143.2, 133.4, 126.4, 120.2, 63.2, 51.7, 48.3, 17.7, 15.4, 12.5, IR (film) = 157.0, 137.7, 135.2, 121.1, 120.3, 68.8, 63.3, 48.8, 18.0, 14.9, 14.2, −1.5; IR (film):  = 3331, 2954 IR (film):  = 3331, , 2914 IR (film):  = 3331, , 1689 IR (film):  = 3331, , 1531 IR (film):  = 3331, , 1346 IR (film):  = 3331, , 1246 IR (film):  = 3331, , 1130 IR (film):  = 3331, , 1063 IR (film):  = 3331, , 1001 196.7, 158.4, 148.4, 145.4, 139.1, 121.4, 65.0, 50.0, 19.5, 17.3, 10.9, 0 9, 135.8, 123.1, 121.0, 110.3, 83.7, 81.0, 63.3, 48.8, 33.2, 18.8, 18.2, 18.1, 15.0, 12.2, 11.5, -1.4; IR (film):  = 3344, 2943 IR (film):  = 3344, , 2865 IR (film):  = 3344, , 2160 IR (film):  = 3344, , 1701 IR (film):  = 3344, , 1515 IR (film):  = 3344, , 1462 IR (film):  = 3344, , 1382 IR (film):  = 3344, , 1249 IR (film):  = 3344, , 1124 IR (film):  = 3344, , 1060 IR (film):  = 3344, , 1016 0, 136.8, 136.1, 123.4, 120.7, 86.3, 81.0, 70.8, 63.3, 48.7, 31.7, 18.0, 17.8, 15.0, 12.0, -1.4 ; IR (film):  = 3310, 2970, 2953, 1737, 1721, 1520, 1372, 1248, 1230, 1217, 1058, 858, 836 1, 137.2, 134.6, 131.3, 123.2, 121.2, 80.9, 63.1, 48.6, 46.6, 29.1, 27.2, 17.7, 16.7, 14.8, 13.7, 11.7, 9.5, IR (film) 68 mmol) in MeCN (7 mL) was stirred for 16 h at 40 °C. For work up, the solvent was evaporated, the residue was dissolved in EtOAc (5 mL) and the organic phase was washed with aq. sat. Na 2 CO 3 (10 mL). The aqueous phase was re-extracted with EtOAc (6 x 5 mL), the combined extracts were washed with brine (5 mL), dried over MgSO 4 , filtered and evaporated to give the somewhat unstable free amine as a pale yellow oil, which was immediately used without further characterization. 1, 148.4, 137.6, 134.1, 122.9, 121.9, 81.0, 76.0, 62.6, 52.9, 47.3, 44.5, 25.7, 18.0, 16.2, 15.0, 11.8, -5.5, -5 9, 136.3, 115.7, 101.9, 98.0, 44.3, 27.8, 0.8; IR (film):  3081, 2963 IR (film):  3081, , 2902 IR (film):  3081, , 2152 IR (film):  3081, , 1680 IR (film):  3081, , 1643 IR (film):  3081, , 1439 IR (film):  3081, , 1409 IR (film):  3081, , 1356 IR (film):  3081, , 1253 IR (film):  3081, , 1227 IR (film):  3081, , 1115 IR (film):  3081, , 1094 IR (film):  3081, , 1031 = 3336, 3079, 2959, 2900, 2863, 2173, 1642, 1440, 1415, 1332, 1251, 1121, 1068, 1046, 1016, 955, 913, 895, 844, 761, 700, 648, 612, 555 A solution of 32 in THF (130 mL) was added dropwise to a solution of preformed CH 2 =PPh 3 (5.44 g, 19 .7 mmol) in THF (51.6 mL) at 78 °C. The mixture was then allowed to reach ambient temperature and stirred for 1.5 h before it was quenched with sat. aq. NH 4 Cl. The aqueous phase was extracted with EtOAc (3 x 50 mL), the combined organic extracts were dried over MgSO 4 , filtered and evaporated to give the corresponding diene, which was directly used in the next step. 5, 133.3, 129.5, 113.7, 82.6, 73.8, 70.2, 56.5, 35.5, 23.0, 19.8; IR (film):  = 3297, 2939 IR (film):  = 3297, , 2856 IR (film):  = 3297, , 2824 IR (film):  = 3297, , 1644 IR (film):  = 3297, , 1597 IR (film):  = 3297, , 1462 IR (film):  = 3297, , 1441 IR (film):  = 3297, , 1382 IR (film):  = 3297, , 1355 IR (film):  = 3297, , 1260 IR (film):  = 3297, , 1107 = 148.6, 133.7, 132.6, 131.5, 130.7, 113.3, 85.1, 56.1, 35.3, 29.1, 27.2, 23.2, 19.8, 13.7, 9.5; IR (film) : 2955, 2924, 2871, 2853, 1644, 1599, 1463, 1376, 1337, 1101, 989, 899, 689 2, 160.6, 137.5, 135.9, 133.5, 133.4, 132.6, 32.4, 132.0, 131.0, 130.1, 122.8, 121.8, 113.0, 81.5, 80.9, 75.9, 62.2, 55.9, 52.5, 47.0, 40.9, 35.2, 25.5, 22.9, 19.5, 17.7, 16.7, 14.6, 11.4, −5.8 (E)-3-(Tributylstannyl)but-2-en-1-ol (38): 3 nBuLi (1.6 M in hexanes, 35.1 mL, 56.2 mmol) was added to a solution of (Bu 3 Sn) 2 (34.16 g, 58.9 mmol) in THF (60 mL) at 78 °C and the resulting bright yellow mixture was stirred at 40 °C for 20 min. After cooling to 78 °C, solid CuCN (4.76 g, 53.5 mmol) was introduced, the cooling bath was removed and stirring continued until all CuCN had dissolved and a bright yellow homogeneous solution was formed. This solution was cooled to 78 °C before a solution of butyn-1-ol (37) (1.87 g, 26.77 mmol) in THF (27 mL) was added. After 30 min at this temperature, the cooling bath was removed and the mixture stirred at ambient temperature for 3 h.
The reaction was quenched with MeOH (5 mL) and diluted with aq. sat. NH 4 Cl (60 mL). Stirring was continued until all copper salts had dissolved in the aqueous phase, which was extracted with tertbutyl methyl ether (3 × 10 mL), the combined organic layers were dried over MgSO 4 , filtered and evaporated, and the residue was purified by flash chromatography (hexanes/tert-butyl methyl ether, 1:0→7:1) to yield vinyl stannane 38 as a colorless oil (8.38 g, 86 %). 3, 140.1, 59.1, 29.5, 27.8, 19.5, 13.9, 9.4; IR (film) :  = 3301, 2955, 2923, 2871, 2851, 1463, 1417, 1376, 1339, 1291, 1058, 1002, 960, 873, 687 , 661 cm 5, 174.5, 139.9, 28.9, 27.3, 20.8, 13.6, 9.4; IR (film):  = 2956 IR (film):  = , 2923 IR (film):  = , 2871 IR (film):  = , 2851 IR (film):  = , 1673 IR (film):  = , 1463 IR (film):  = , 1143 IR (film):  = , 1072 , 674 cm 5, 141.6, 134.4, 117.8, 66.5, 41.9, 29.1, 27.3, 19.6, 13.6, 9.1; IR (film):  = 3321, 2956 IR (film):  = 3321, , 2923 IR (film):  = 3321, , 2871 IR (film):  = 3321, , 2853 IR (film):  = 3321, , 1641 IR (film):  = 3321, , 1463 IR (film):  = 3321, , 1376 IR (film):  = 3321, , 1339 IR (film):  = 3321, , 1292 IR (film):  = 3321, , 1070 IR (film):  = 3321, , 1018 5, 140.5, 134.4, 116.3, 75.1, 55.5, 28.8, 26.9, 19.4, 13.3, 13.3, 7.2; IR (film) 2, 144.4, 135.6, 135.6, 133.6, 129.6, 128.0, 127.6, 67.7, 60.4, 36.1, 26.8, 19.2, 16.3, 14.3, 12.6; IR (film):  = 2956 IR (film):  = , 2931 IR (film):  = , 2858 IR (film):  = , 1716 IR (film):  = , 1428 IR (film):  = , 1267 IR (film):  = , 1236 IR (film):  = , 1111 IR (film):  = , 1083 , 701 cm (1.87 g, 4.08 mmol) and DMF (6.8 mL). Pd(PPh 3 ) 4 (157 mg, 0.136 mmol) followed by CuTC (775 mg, 4.08 mmol) were then added to the vigorously stirred mixture, causing an immediate color change to black. After 10 minutes, the reaction was quenched at 0 °C with H 2 O (20 mL), the resulting suspension was filtered through a short pad of Celite, which was carefully washed with EtOAc (100 mL). The aqueous phase was extracted with EtOAc (2 × 5 mL), the combined organic layers were = 168.4, 144.8, 136.5, 134.6, 133.5, 131.5, 131.5, 126.8, 117.0, 76.9, 60.6, 56.1, 40.1, 36.4, 20.4, 14.4, 13.1, 12.6; IR (film):  = 2977 IR (film):  = , 2929 IR (film):  = , 2873 IR (film):  = , 1711 IR (film):  = , 1643 IR (film):  = , 1448 IR (film):  = , 1367 IR (film):  = , 1263 IR (film):  = , 1240 IR (film):  = , 1098 3, 148.3, 137.2, 135.5, 134.4, 132.5, 131.8, 126.6, 117.2, 77.5, 56.4, 40.7, 37.3, 20.7, 13.6, 12.7; IR (film) This activated acid derivative is soluble in the medium, whereas the corresponding derivative formed from DCC may precipitate from the mixture and therefore slow down the esterification. If the conversion of 56 is not quantitative at this stage, further EDC·HCl has to be added. Moreover, it was found that the use of HOBt forms an activated acid derivative which does not react with alcohol 36 in the absence of base. Excess base, however, should be avoided due to the sensitivity of the compounds.
